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activity as a complex of scientific, technological, organizational, financial and commercial steps that will lead to the implementation of innovations [17] . Famous scientist Z. Cygan believes that enterprises should not only adapt to current changes through innovation, but to outstrip them by taking measures to form the market in the most effective way to maintain competitiveness [6] .
Although there is a general agreement that innovation is extremely important for the successful development of food production [22; 16] , there is no common point of view regarding the effectiveness of innovation activity of agricultural enterprises. Modern research suggests several approaches to monitoring innovation effectiveness. Separate indicators are used in assessment of innovation effectiveness, including factors that influence the innovation process (e.g., resources invested in research and development, the number of days per year devoted to training of employees) [5; 10; 12] . However, the main problem of such indicators is their inability to solve complex issues of innovation implementation and management. One of the fundamental studies has focused on the development of indicators that would describe the features of investing in innovation activity, its implementation and results [9] . Nevertheless, the range of indicators was not wide enough to accumulate all peculiarities of each stage -investment in innovation, innovation process itself and the results of innovation activity.
A number of scientific studies found a positive correlation between the ability to successfully launch an innovative product (service) and lasting economic results. Despite the fact that business performance depends on a wide range of factors, it can be asserted that innovation plays a crucial role in the longterm development of enterprises [1; 11; 15; 19; 21] .
It should be noted that the widespread implementation of achievements of modern science and technology in agricultural production without proper resource support, i.e. without investment, is impossible. At the same time, investment will not have a significant effect without innovation. International experience indicates that the lion's share of investment is aimed at innovation. Consequently, investment is a dominant constitutive feature of innovation, the main condition of normal course and development of innovation processes. If agricultural enterprises do not make investments, practical implementation of innovations is not possible. This allows us to analyse and research investment and innovation in interconnection and interdependence as a single innovative-investment process.
Problems of innovation and investment activity of agricultural enterprises in Ukraine have been investigated by scientists I. Blank [2] and Yu. Pravyk [18] . However, these authors did not pay close attention to the practical implementation of the assessment of effectiveness of innovative-investment activity of enterprises.
The lack of theoretical and methodological study of this topic, its relevance for economic and social development with innovation-investment tendency helped us to define the research topic.
Stimulation of the innovative-investment activity in the agricultural sector is a topical issue, the solution of which will facilitate crisis resolution and cause the revival of the village. The feasibility of innovative and investment projects necessitates the assessment of the effectiveness of innovation and investment activity of agricultural enterprises, which determines the topicality of the research theme.
The aim and methodology of the research. The research aims to determine the theoretical, methodological and practical foundation of assessment of the management effectiveness of innovation and investment activity of agricultural enterprises and develop strategic alternatives for innovation and investment growth of the enterprises under research.
Having conducted the study of the existing scientific views on the assessment of the effectiveness of innovation and investment activity of agricultural enterprises, we suggest to consider the choice of a rational strategy for the management of innovation and investment activity as a function of the parameters of its estimated resistance and as an aggregate relative value of the amount of risks under necessity to introduce product, technological and managerial innovations based on attracting foreign investments given the exogenous factors of the foreign innovation market.
This correlation can be represented in the following form: In order to assess the management effectiveness of innovation and investment activity of agricultural enterprises in Ukraine, it is necessary to analyse the homogeneity (typology) of the studied companies using cluster analysis based on the results of the innovation and investment activity. The algorithm of the typological classification of agricultural enterprises according to the management effectiveness of innovation and investment activity is successfully represented by the k-means clustering. The abovementioned algorithm was applied to create typological classification of 25 agricultural enterprises of Kyiv region, which are approximately at the same stage of development. The essence of each stage of the algorithm is presented below.
The 1st stage. Forming the plurality of X objects. The study was conducted in the form of a questionnaire (interview) in order to identify the nature of the link between innovation and investment activity and economic effectiveness. The object of the research was the influence of innovation on the financial position of business entities. As a result, all agricultural enterprises were classified according to the level of their income and connections between income from innovation and that influenced by other factors. A prerequisite for selection of enterprises was the same stage of the developmental cycle: all enterprises have started functioning before 2005. The survey was conducted using standardized questionnaires and personal observation.
The 2 nd stage. Identification of the list of variable characteristics of agricultural enterprises economic activity. The typological classification of enterprises should not contain too many classes, because its development aims to facilitate planning and boost the effectiveness of innovation and investment activity management. Given the above, we can define three clusters. Of course, this is a hypothetical assumption, and as any hypothesis, it should be justified and confirmed with statistical data. The hypothesis of our research is that there are three types of agricultural enterprises according to their active involvement in innovation and investment activity, including:
1. Enterprises active in innovation and investment, maximally focused on the development of innovations in agriculture, constantly engaged in research and bringing own developments to the market ("explerent" enterprises).
2. Enterprises moderately active in innovation and investment, allocating significant resources for research and development, marketing and sales network, but engaged in mass production of products for a wide range of customers, who are satisfied with the average price range and who have "average" requirements to product quality ("violent" enterprises).
3. Enterprises moderately passive in investment and innovation, guiding their developments on a limited number of consumers of agricultural products ("patient" enterprises).
Quantitative variables describing the examined agricultural enterprises will be used to create the typological classification based on k-means clustering. At this stage it is important to check that the assumptions about linear independency of variable characteristics is true. The degree of linear dependency between two variables can be evaluated using Pearson correlation coefficients. After checking linear independence of variables characterizing economic activity of the studied agricultural enterprises (n = 25), we defined the number of variables including income from agricultural activity (p=10)( Table 1) . Together, the statistical data form R matrix, the dimension of which is (n x p). Readiness of employees to perceive new information and use it in the production process Experts' evaluation (from 0 to 3 points) (yes/average/no)
SI
The share of investment in successful innovation projects made over the past few years in the total amount of investment in innovation activity of the enterprise during the same period of time Іtot Іу = ϕ % ϕ -The share of investment in successful innovation projects made over the past few years in the total amount of investment in innovation activity of the enterprise during the same period of time; Iy -the amount of investment in successful innovation projects made over the past few years, thousand UAH; Itot -total amount of investment in innovation activity of the enterprise over the past few years, thousand UAH.
The 3 rd stage. Clustering of business entities. Classification of the selected agricultural enterprises was performed using k-means clustering, which was aimed at defining internally homogeneous enterprises for further analysis of their structure and the development of individual strategies. Application of k-means clustering needs a hypothesis for the required number of clusters. Previous studies give reason to believe that the most appropriate division of agricultural enterprises comprises three clusters (k = 3). Once initial data are formalized and the hypothesis about the number of clusters is substantiated, the abovementioned algorithm of k-means clustering is implemented. Given the conceptual provisions outlined above, it is logical to use such methods of processing of empirical data as the algorithm of fuzzy K-means clustering, correlation and regression analysis and creation of fuzzy algorithms. The object of analysis should include not only absolute values of economic parameters of agricultural enterprises, but also relative ones, such as coefficients of economic efficiency of resource potential components of the investigated business line.
After conducting cluster analysis, it is necessary to carry out gradation of performance results of agricultural enterprises by the economic and innovative-investment criteria. It should be noted that the increase in efficiency and revenue growth leads to a synergistic effect:
where stands for the effectiveness of innovative-investment performance of the business enterprise depending on its type; Efinvest stands for achieved economic effect from investment changes; Efinnov stands for achieved economic effect from innovation changes.
In turn, innovation, investment and economic effects may be represented as the following dependencies: (3) into equation (2), we obtain the following correlation: where INV W is the relative probability of innovation implementation in production and economic activity of agricultural enterprises.
Practical application of this index will allow conducting comparative assessment of different agricultural enterprises according to their ability (probability) and potential transition to an innovative type of activity. This feature will impart the investors with the opportunity to reduce investment risks and arrive at more informed decisions when choosing investment objects highly interested in attracting external financial resources.
Probability of innovation changes at agricultural enterprises is represented in the form of the following amount: It should be noted that the innovative market could cause both positive and negative impact on innovation activity of agricultural enterprises. Thus, the numerical assessment of factors may have a negative range (under the negative impact on innovation activity of agricultural enterprises), a zero value (when the influence is absent) and a positive value (under the positive impact on innovation activity of agricultural enterprises).
We developed a selection of the most important factors shaping the conditions for transition to an innovative type of activity of agricultural enterprises (Table 2 ) based on the principle of sufficiency.
On the one hand, the suggested list is a sufficient set of factors that are necessary for a comprehensive assessment of the management effectiveness of innovation and investment activity of agricultural enterprises, which takes into account minimizing the effect of cross-correlation. Nevertheless, in some cases this list may be supplemented by specific factors also having significant impact on the individual subjects of analysis. The key feature of the proposed approach is the ability to compare individual agricultural enterprises by the level of use of their innovation and investment potential and determining the degree of probability of transition to an innovative type of activity. The research results. As noted above, 25 agricultural enterprises of Kyiv region, which are approximately at the same stage of development, were selected to study the impact of innovation and investment activity. The collective market share in agricultural production of Kyiv region of these enterprises amounts to 0.542, or 54.2%. The study of homogeneity of the investigated companies by the results of innovation and investment activity was conducted basing on cluster analysis using STATISTICA 7 application package.
All investigated enterprises were divided into 3 groups (clusters). The analysis of each cluster (a group of enterprises that have uniform specific features of innovation and investment activity) is presented below (Table 3) .
According to the table, the first cluster includes mostly medium-sized enterprises -"violent" enterprises (7 out of 25 investigated companies). "Violent" behaviour is typical for large enterprises that have significant resources and allocate large amount of money for research and development, marketing and sales network. The second cluster, the largest by the number of enterprises, mostly comprises medium and small companies moderately passive in innovative and investment activity -"patient" enterprises. They are characteristic of satisfying mass customer needs that are not standard; specialized profile of agricultural production; adaption to the particular market (16 out of 25 investigated companies). The third cluster includes large enterprises -"explerent" enterprises (venture capital companies) -characterised by satisfying innovation needs of consumers, experimental profile of agricultural production, high costs for research and development, advancement in innovations (2 out of 25 investigated companies). The next step was to determine the influence of individual indicators on the effectiveness of innovation and investment activity of the investigated agricultural enterprises using the method of multivariate analysis. It was established that the effectiveness of innovation and investment activity of the investigated enterprises is influenced by three components (Factor 1, Factor 2 and Factor 3 respectively). The first component (Factor 1) includes the following indicators: TA (total area of agricultural land), GP (gross production per 100 hectares of agricultural land), ISCP (income share of crop production), ISLP (income share of livestock production) and PEA (profitability of economic activity). Factor 1 has the load of 52.4863% and accounts for the effectiveness of industrial and economic activity of agricultural enterprises. Thus, Factor 1 components of the diagnostics of the effectiveness of innovation and investment activity of agricultural enterprises are characterised by the following correlation:
The second component (Factor 2) includes PPCI (payback period of capital investment) and SI (investments into successful innovation projects).
Factor 2 has the load of 18.0429% and accounts for the effectiveness of investment activity of agricultural enterprises. Hence, Factor 2 components of the diagnostics of the effectiveness of innovation and investment activity of agricultural enterprises are characterised by the following correlation:
( )
The third component (Factor 3) comprises QLE (qualification level of employees) and IP (readiness of employees to perceive innovations). Factor 3 has the load of 10.62014% and accounts for the effectiveness of innovation activity of agricultural enterprises. Thus, Factor 3 components of the diagnostics of the effectiveness of innovation and investment activity of agricultural enterprises are characterised by the following correlation:
According to the results of the multivariate analysis the following model of assessment of management effectiveness of innovation and investment activity of agricultural enterprises based on determining maximum values of both innovation and investment and economic effects was developed.
Using the suggested theoretical and methodological approach, we carried out the assessment of effectiveness of innovation and investment activity of agricultural enterprises. The results of the assessment are presented in Figure 1 and Table 4 . According to the suggested procedure for selection of strategic alternatives of innovation and investment development of enterprises, the following project packages of effective management of innovation and investment activity of agricultural enterprises were developed for each cluster ( Table 5) .
The logics of the suggested solutions leads to the formulation of three development scenarios. The first scenario is the scenario of extensive development with full use of available and involved external innovations (for "violent" enterprises). This scenario implies involvement of additional resources in production process. The increase of the amount of production factors is possible due to the use of labour of currently unemployed population and the use of non-cultivated agricultural land (estimated at 130 thousand hectares), as well as full restoration of worn-out fixed assets. Implementation of this scenario will ensure the increase of agricultural production. Therefore, this outline will create the opportunity to boost competitive advantages of the studied companies.
The second scenario is an innovative type of catching-up development (for "patient" enterprises). It suggests that along with the parameters presented in the first scenario, the acceleration of technological progress and the use of innovative technologies in agriculture will lead to innovative changes. Implementation of this synopsis is possible only under conditions of creating a unified infrastructure, integrated development and use of territorial combinations of natural and economic resources, specialization and cooperation of production. It requires a focal type programs aimed at formation and development of cluster initiatives. The third scenario is an innovative breaking type (for "explerent" enterprises). It suggests introduction of innovation and investment programs that reflect the way of achieving goals. This outline is local; therefore, it is focused on improving the structure of production through co-financing many disparate projects, ensuring progressive structural changes in agriculture of a specific region. In our opinion, the programs of the focal type are the most effective as they are aimed at formation of economic clusters based on a unified infrastructure, integrated development and use of territorial combinations of innovative, investment and economic resources, specialization and cooperation of production.
Conclusions. The research allowed drawing a set of conclusions. World agriculture is increasing the involvement of technology and science into production process as it can be observed in the example of the developed countries. The importance of innovation for agricultural enterprises in current economic situation grows constantly. The expanding role of innovation under modern conditions should serve as the foundation for sustainable and effective economic growth of a single industry and the country as a whole. The research identified that innovation activity of agricultural enterprises is affected by technological, scientific, technical, organizational, management, information and communication, political and legal factors. This influence can be both positive and negative. During the research we have developed a methodical approach to determination of the effect of individual indicators on the effectiveness of innovation and investment activity of the investigated agricultural enterprises using the method of multivariate analysis. It was established that the greatest impact on the effectiveness of innovation and investment activity of agricultural enterprises is caused by industrial and economic, investment and innovation performances.
Transition to an innovative model of economic development is impossible without investment. The analysis of publications led to the conclusion that there is no fully developed system for the assessment of innovation and investment activity of agricultural enterprises, which would unite the ideas of investment and on-going innovation. There are no recommendations for the choice of indicators that provide necessary and sufficient accuracy in the assessment of the effectiveness of an innovation project. Therefore, we formulated a methodology for assessing the effectiveness of innovation and investment activity of agricultural enterprises, which will allow companies to choose a rational strategy of innovation and investment activity. Conducted analysis of the effectiveness of innovation and investment activity of the investigated enterprises led to determination of the differences in the use of investment resources at the enterprises of 3 defined clusters. The comprehensive review and analysis of the components of innovation and investment activity of agricultural enterprises allowed to create the scenarios of effective management of innovation and investment activity that take into account companies' strengths and weaknesses, which, in turn, will lead to the improvement of the effectiveness of their innovation and investment activity.
Prospects of further studies lie in the justification of effective management future scenarios of the innovative-investment activity system of agricultural enterprises for the determine the appropriate strategy based on the integrated assessment of the different components impact for a choice of development strategy of agricultural enterprises that will enhance their future competitiveness and to attract the necessary financial resources for the effective and innovative directional development.
